The effect of methionine on methotrexate metabolism in rat hepatocytes in monolayer culture.
The effect of methyl donors on the metabolism of methotrexate has been investigated in rat hepatocytes in monolayer culture. Pulse exposure to low concentrations of methotrexate (1 microM, 3h) in the absence of methionine results in the facile formation of the di- to pentaglutamates with the di- and triglutamate predominating. Further incubation after the removal of methotrexate (MTX) results in a shift to the tetra- and pentaglutamate at the expense of the shorter chain length derivatives. The same measurement in the presence of 1 mM methionine causes approx. an 80% inhibition in the formation of polyglutamates. This effect can be partially achieved when methionine is replaced by choline or betaine. No alteration in the formation of 7-hydroxymethotrexate could be detected by similar changes in methionine concentrations in the medium. The activity of the enzymes which synthesize and degrade methotrexate polyglutamates, folylpolyglutamate synthetase and gamma-glutamyl hydrolase, respectively, were the same in extracts of cells grown in the absence and in the presence of 1 mM methionine. Incubation of the hepatocytes with methionine causes a significant increase in 5,6,7,8-tetrahydrofolate (H4folate), 5,10-methylenehydrofolate and 10-formyltetrahydrofolate and a decrease in 5-methyltetrahydrofolate. These results suggest that the inhibition of glutamylation of methotrexate could be due in part to an elevation in reduced folates which can more effectively compete with methotrexate as a substrate for folylpolyglutamate synthetase. Inhibition in methotrexate glutamylation by methionine, betaine and choline in hepatocytes may contribute to the alleviation of hepatic toxicity by methyl donors.